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a b s t r a c t
Electricity, have recently became the backbone of all industrial, information and service sectors.
Moreover, the global energy consumption has doubled in the last century, a global demand to use alternative sources of sustainable energy has increased. The current work focuses on a major concern in developing countries such as Egypt, where its neighborhoods and cities are facing shortage in their basic needs
of electricity supply, which effect the economic state and the urban developments of theses countries and
relaying on fossil fuel is not a solution. This research introduce a solution that will provide the electricity
demand for the urban projects and became self-sustain projects by using the wide spread of landscape
elements in the major projects and the overall urban context to generate efferent and clean energy using
renewable energy (RE) devices. Integrating RE devices with landscape elements will create new elements
called ’Energy-scape’ elements. The results shows that using three Energy-scape elements can satisfy the
energy consumption of the park services while using four Energy-scape elements will produce more than
the energy consumed in this urban project with Zero carbon emissions.
Ó 2018 Ain Shams University. Production and hosting by Elsevier B.V. This is an open access article under
the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction
Landscapes are known with their climatic, ecological, social and
economic influences. Many researches that have tackled this issue
have proved their positive influences on the surrounding areas
[1,2]. Landscape elements can be described as sustainable designs.
Sustainable designs recognize human civilization as an integral
part of nature; and if we are to survive as a civilization, then we
must protect the environment. This approach encourages environmental stewardship through a less consumptive lifestyle; the
reduction of carbon emission and polluting forms which occur
from manufacturers and chemicals may damage the ozone, the
reuse of historic buildings which connect our past and the use of
renewable materials are an emerging focus of sustainability
nationwide [3–9].
Energy conservation evolved four decades ago, when the world
started to act and face the shortage of fossil fuel and investigate
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solutions relaying on renewable energy (RE). The attention toward
energy conservation has increased in the late 1980’s. Its role is
growing as the growth of the global environmental problems such
as the climate change impacts and ozone depletion [10–12].
The main factor that effect any development is energy, the
energy supply must be reshaped or no progress can be made with
climate protection as stated by the Federal Ministry of Economics
and Labor, (2005) [13]. The global energy consumption increased
by 23% between 1990 and 2005. Energy consumption in the service
and transport sectors grew quickly, these sectors increased 37%. In
2005, manufacturing industry sector consumed the most energy
with a 33% share. It was followed by households (29%) and transport (26%) [12,14].
The percentage of CO2 emissions produced in the atmosphere
depends on the amount and type of energy used associated with
the production of electricity. Between 1990 and 2005 the global
CO2 emissions increased by 25%. In 2005, the manufacturing sector
was the highest sector that produced CO2 emissions, which shared
38% of the global CO2 emissions, the transportation sector shared
25% of the global CO2 emissions, services sector shared 14% while
the households sector shared 21% [11].
The energy situation in Egypt is critical due to the current or
expected decline of domestic oil and natural-gas resources and
the increasing of energy consumption as stated by the EgyptianGerman Private Sector Development Program. Therefore, a
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transition to alternative energy resources such as renewable
energy (RE), will be a matter of necessity sooner or later [14–16].
In Egypt, the electricity consumption has increased rapidly from
49 TWh in 1996/97 to over 111 TWh in 2008/2009. With the ongoing growth rate of more than 7% per annum, Egypt would need to
double its existing power generation capacity of 23,502 MW2. The
energy-related GHG emissions of Egypt were estimated at 168.7 M
Tons of CO2eq in 2007 [16], thereby making Egypt the 14th largest
source of CO2 emissions among all GEF program countries. Thus,
any successful energy-efficiency market transformation activities
in Egypt will also have a significant impact in reducing GHG emissions in the global context [14,16,17].
Egypt is not well electrified. The electricity demand in Egypt has
grown significantly in the past recent years due to the socioeconomic development which took place after the 2011 revolution.
In Egypt, the electricity demand increased between year 1990 and
2009 by more than 200%. The residential sector share for almost
half of the total electricity consumption while the industrial sector
share for almost fifth of the total electricity consumption. Many
potentials and plans were set to improve the energy efficiency
and reduce the energy consumption in Egypt. The plans were set
to moderate the demand growth which is forecasted to continue
expanding at a rather high annual rate of 6.5% over the period
between 2010 and 2020 [16,18,19].
Moreover, Egypt, is facing an exaggerated impact of climate
change on the built environment which effect negatively the
human thermal comfort in Egypt. The raising in the atmosphere
temperature caused an increasing in the electricity consumption
due to the high usage of air conditions to put up with necessary
cooling loads. The number of air conditioners used in Egypt has
risen from 700,000 to 3 million in between year 2006 to 2010.
Moreover, the air conditioners consume around 12% of the maximum productive capacity of the Egyptian power stations, resulting
a total consumption of 22% of Egypt’s overall energy production in
the building sector [18,19].
The search for other alternative energy sources should be a
national priority as energy has an impact on sustainability of future
generations. Renewable-energy resources have been under consideration as an alternative source of energy for long time. There are
many types of RE sources and various technologies to transform
them into accessible energy forms [20,21]. Many of these technologies are matured and commercial already. Egypt’s geographical
location has several advantages in terms of different renewableenergy sources, especially solar and wind energies. Furthermore,
limited fossil-fuel resources are triggering a gradual shift from fossil fuels to renewable sources within Egypt, which seems to be serious options for Egypt’s energy future. First of all, high solar
radiation in Egypt makes it optimal for solar thermal heating applications, including domestic water heating as well as air conditioning applications. In addition, solar energy can be transformed and
used for electricity production [11].

2.1. Landscape elements
Landscape is defined by the Council of Europe, (2000) as ‘‘an
area as perceived by people whose character is the result of the
action and interaction of natural and/or human factors”. Landscape
elements becomes a diversity of cultural, ecological and visual constructs as a result of the interaction between humans and nature
[22–26]. Researchers classified landscape elements differently as
shown in Table 1.
The framework of landscape elements as shown in Fig. 1 was
taken from [9,27] and adapted from [30]. This framework was chosen because it describes the landscape elements which serve this
research. For more information on the landscape elements refer
to [10,11,27–34] and others. This framework divided the landscape
elements into 5 categories, and each category is divided into subcategories as shown in Fig. 1, for more information on these subcategories refer to [9,27].
2.2. Renewable energy (RE)
The global market for RE technologies has shown considerable
growth in the past recent years. The current global energy crisis
has shifted the scientists and human efforts towards improving
the using of RE. RE has a great potential in solving the global energy
crisis, the use of wind, solar, hydropower, geothermal and biomass
shows that they can produce sufficient energy supplying more
times over the entire population. Although it has a great potential
but there are only a small number of useful technologies that utilizing renewable energies and it is very costly, the economic viability is limiting the use of renewable energies to certain counties in
the world. Moreover, the frequently markets of fossil fuel is putting
down renewable energies at a weakness [11,35–47].
3. Method
This research uses an empirical method to investigate the efficiency of the Energy-scape elements. Three types of application
Table 1
Classifications of landscape elements.
Source

Landscape elements

Kracker [50]
Atik et al. [26]

patch, corridor, mauix
Topography, parent material, soil groups,
soil capacity, land uses
topographic aspects, Dominant land cover,
Structural patterns, Visual aspects,
Perceived aspects, Cultural aspects
Site Location and Context, Site Character,
Usage, Landscape Precincts, Open Space,
Access and Circulation, Geology and Soils,
Water and Drainage, Biodiversity and
Ecology, Sustainability, Ornithological
Conditions, Planting Selections and Themes,
Softscape Works, Hardscape Works,
Services, Irrigation, Streetscapes, Carparks,
Landscape Buffers
Built-in areas, Pavement, Leisure, Running
track, Arboreal-shrubby vegetation, Water,
Grassland, External area
Nutrition, Material, Energy, Daily activities,
Regulation of wastes, Flow regulation,
Regulation of physical environment,
Regulation of biotic environment,
Regulation of the spatial structure, Health,
Enjoyment, Self-fulfillment (personal),
Social fulfillment
Trails & Paths, Designated & Specific Use
Areas, Water Areas, Other amenities &
facilities, Playground equipment & fields &
courts

Atik et al. [26] and Swanwick
[23]
Drive [52]

2. Energy-scape elements
Silva et al. [23]

Energy-scape is defined in this research as a sustainable element
that can replace landscape elements and generate electricity. It is a
combination of landscape elements & renewable energy (RE) production devices [9]. This research intends to use sustainable elements such as landscape elements and integrating them with
renewable energy generating devices in order to help the developing
countries to get over the energy problems by decreasing the demand
of energy take from the government using sustainable urban projects. These new elements will help all such projects to depend on
their own and create the energy needed without relying on the
government.

Vallés-Planells et al. [49]

Saelens et al. [30], Moussa [27],
Moussa and Mahmoud [9]
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Landscape Elements

Trail/path

Designated and
speciﬁc use areas

Water areas

Other amenies
& facilies

Playground
equipment &
ﬁelds & courts

Fig. 1. Elements of landscape. Source: Moussa and Mahmoud [9].

took place in this research. The first application ‘‘Phase One” is a
marketing survey for RE device. The second application ’Phase
Two’ is a relationship matrix, which identifies Energy-scape
elements by presenting the landscape elements that can be integrated with RE devices. The third and final application is ’Phase
Three ‘which presents a case study of a park in Cairo-Egypt and
it replace some landscape elements in the chosen park with
Energy-scape elements. This step study the efficiency of Energyscape element by comparing the cost and energy production
between Energy-scape and landscape elements.
3.1. Phase one
Phase one is a data collection phase from a RE marketing survey
for distinctive properties of RE devices. The data were collected
from diverse Egyptian companies that work in this field and international websites such as I Solar Company, Three Brothers Company and Alibaba website. The data were collected and analyzed.
3.1.1. Study area
In this phase, an interview took place with 12 managers working in Egyptian Companies that work in the RE field such as I Solar
and Three Brothers Companies, etc. The interviews started in January 2016 and ended in March 2016. The study area of this phase
took place in different companies’ headquarters and in the British
University in Egypt ((BUE) meeting rooms).
3.1.2. Data collection procedures
The British University in Egypt (BUE) was supervising a P.V project for Oriental Weavers Company (OWC), and a committee was
conducted from the BUE staff to choose the most suitable company
for this project. BUE conducted several meetings with these Twelve
Companies’ Managers to choose one company for OWC project.
Each company provided the committee with a list of RE devices
that they work with and the properties of each device. This data
was used in this research after it has been summarized. The managers of the private companies provide the research with information regarding the cost of RE devices and the properties of each
device.
The data were summarized and presented in the following
order: The cost, which includes the initial cost of the devices along
with the cost of each accessory needed to operate the device and
the annual maintenance cost. The amount of energy produce, the
energy produced from the device every day. The area, the area
needed to install the device to produce the energy stated in the
previous part. The life time, which represent the number of years
that the device can operate efficiency before it is replaced. Piezoelectric is not used yet in Egypt and there is almost no company
is working with this RE devices in Egypt, an internet research base
has been made to cover the shortage of information in this section
using an international commercial websites such as Alibaba website and manufacturing companies’ data sheet has been used to
collect the missing data.

3.2. Phase two
Phase two is a relationship matrix, the matrix were designed to
reveal the relation between RE and landscape elements depending
on previous researches, experiments and projects that have been
made in this field.
3.2.1. Data collection procedures
In this phase, the data was collected from previous researches
and projects that have been made in the last 10 years in the field
of RE. The data on each project was collected through Internet
search, and some data were taken from interviews with the architects and project managers that have been published on the Internet. This phase presents Energy-scape elements by investigating
which type of RE device can be integrated with landscape element.
A number of experiments and projects have been selected based on
its applicability in this research as shown in Table 2. This phase is
based on Internet search for the latest RE project that has been
implement in urban context. The presented projects were set to
be implement in urban context and not integrated with landscape
elements. However, this research used the common elements
between landscape elements and urban context to identify
Energy-scape elements. For example, Israel integrated piezoelectric cell Hefer intersection roads, while this research has integrated
piezoelectric cells with landscape trails/paths. Other P.V. projects
set the P.V cells over the bus stations, while the presented research
has integrated the P.V cells with other amenities & facilities, etc.
3.3. Phase three
This phase is considered an empirical phase and it presents a
redesign model for Energy-scape elements. This model can be considered as a pilot model that can be implemented in any other
urban project. This model presents a different type of Energyscape design from integrating landscape elements with RE devices.
The efficiency of this model depends on the efficiency of using
Energy-scape elements by presenting the cost of changing landscape elements into Energy-scape elements as well as the area
need, lifetime, annual maintenance cost and the amount of electricity produced from using Energy-scape elements.
3.3.1. Study area
‘‘Family Park” is one of the well known parks in Cairo, it is
located in New Cairo district. The aim of the designers of Family
Park was to create a social gathering and recreational place for
the residents of new Cairo city, which makes it a stimulus for social
and economic development. Family Park has been selected randomly to be the study area of this research because using a Park
as a case study served the principal goal of this research since that
the main component of park is landscape elements.
3.3.1.1. Location of Family Park. Family Park is one of most new well
known parks in Cairo. It is surrounded by new cities as shown in
Fig. 2. The Park is located at coordinates 30°40 4400 N 31°300 300 E, in
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Table 2
A sample of existing projects integrate landscape elements with renewable energy devices.
Type of R.E

Type of L.E

Country

Date

Area

Power

PZ cells
P.V
Wind turbine
P.V
Geothermal

Trail/path
Trail/path
Trail/path
Other amenities & facilities
Water areas

Israel
Amsterdam
Egypt
U.S, Hawaii
California

2009
2014
2000–2007
2013
1980

10 m
70 m
50 wind turbines48 energy Sunslates
30 miles2

2000 Wh
3000 kWh
120 Mw
312 W
2000 Mw

Fig. 2. The setting of Family Park in relation to the surrounding districts.

the edge of new Cairo district. It is located in front of Al-Rehab
compound and near to the District 1. It is considered a unique location because it is located in front of Cairo Suez road and surrounded by new districts in Cairo with different socioeconomic
levels. Family Park is located 20 min away from Heliopolis and
Nasr City districts. Moreover, it is 30 min from downtown Cairo
using the first ring road which intersects the Cairo Suez Road [48].
3.3.1.2. Components of the Family Park. Family Park is an entertainment park. The park components are divided into six categories;
entertainment, restaurants and cafes, services buildings, educational building, games, and green areas as shown in Fig. 3. The first
category is the entertainment category and it consist of amusement village, amusement plaza, safari plaza, safari gazelles, cinema
3D, amphitheater, puppet theater, Roman theater, roman lakeside
theater and Dancing fountain. The Restaurants and cafes are well
distributed in the park, the park contains one restaurants called
IBIS restaurants and two cafes; Jungle café and rendezvous café,
plus the food court and five kiosks. There are some buildings in
the park such as the main and secondary gates, maintenance and

train garage, 12 public toilets, 3 train stations (Rendezvous, cave,
and jungle), a clinic, admission and front disk, and four gift shops.
Moreover, the park provide a unique educational experience to the
children through the discovery palace, five exhibitions, art and
technology center, artistic workshop and the museum. The parks
also provide different entertainment facilities such as magic river,
three playgrounds, tower of discovery, dragon costar, calloping
horses, duck carousel, samba balloon and surfing whale. The parks
has 20066 m2 of green areas [48].
The park provides the modern garden’s traditional theme, and it
includes water channels that act as an axis along the park’s entire
length as shown in Fig. 3. Tolip hotel are the landmark of the park,
it is anchored at the ends of the gardens and alleyways of organic
pathway shapes as shown in Fig. 3 [48].

3.3.1.3. Climate conditions of Family Park. The weather analysis data
were taken from a weather station located inside the Park. Four
months representing the four seasons of year 2016 were selected
and presented in the below table in Table 3.

Fig. 3. components of Family Park. Source: Family Park [48].
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Table 3
The climatic data inside Family Park. Source: Weather station data.
Day/Month/2017

Max Temp (C)

Min Temp (C)

Relative humidity %

Solar radiation (cal/cm2)

Wind run (Km/d)

Rainfall (mm)

ETo (mm/d)

18/3
18/6
18/9
18/12

23.28
38.64
25.48
19.58

14.36
23.96
19.64
12.46

35.48
70.98
69.20
54.84

364.91
577.77
155.52
77.11

0.005
0.00
0.00
0.010

0.00
0.69
1.52
2.97

2.71
4.86
1.85
1.27

Table 4
The distribution of visitors inside family park. Source: Family Park social department.
Weekly data

National vacations

Day

Number of visitors

Day

Number of visitors

Friday
Saturday
Sunday
Monday
Tuesday
Wednesday

7000
5000
2800
2800
2800
2800

Eastern vacation
Adha 1st day
Adha 2nd day
Adha 3rd day
Adha 4th day
Sham el- Nesem

15,475
19,625
22,720
21,109
10,945
40,420

to
to
to
to
to
to

14,000
9000
7000
7000
7000
7000

3.3.1.4. Visitors frequencies of Family Park. Table 4 presents the frequencies of visitors of Family Park. The data were taken from the
Administrative Department of the park. The number of visitors of
The Park shows significant differences between working days,
weekends and vacations as shown in Table 4. The Egyptians prefer
to visit the parks in holidays (i.e., Fridays and Saturdays) to spend
time and to enjoy the beauty of nature.

3.3.2. Participants
In this phase, the Manager and The Head of Maintenance of
Family Park was interviewed. He provided the research a full reading for year 2016 Weather Station Data and a copy of the electricity
bills for year 2016 as well as a Master Plan and a working drawing
for the electricity of the Park.

3.3.3. Data collection
Energy consumption of Family Park in Year 2016 was collected
form the maintenance department of the park illustrating the
annual energy consumption of the park as shown in Table 5. These
data were analyzed and summarized in terms of: date of the bill;
the duration; the amount of money paid, total energy (in kWh)
consumed; the total energy consumed by the park in each bill,
the total kWh consumed by the park services, the number of days
in each bill, total kWh/day consumed daily in each bill, and the
total kWh /day consumed daily by the park in each bill, the total

kWh/day consumed daily by the park services and finally the
stamp number.
3.3.4. Procedures
Family Park was used as a study area for this phase and some
landscape elements that have been replaced with Energy-scape
elements. The redesign or the replacement of landscape elements
with Energy-scape elements have been made depending on the
weather data that have been presented in Table 6. The weather
data identified the types of RE that can be used in this case study
and the interactive matrix that have been presented before in
phase two shows several solutions or scenarios for integrating a
RE device with landscape elements which is called in this research
energy-scape elements. Depending on weather station data which
was taken in Family Park as shown previously in Table 6, the wind
speed is 0.00 km/d in most of the year seasons which means that
the wind turbines will not be used in this case study. Small hydropower will also not be used in this case due to the lack of natural
running water source. Biomass will be used in this case study only
to produce a natural fertilization for the park soft-scape and it will
produce enough gas for the generators. The average daily organic
waste of the park is 3 tons per day which will be used as a biomass
source. This amount of waste will be enough to provide gas for the
parks generators as well as natural fertilization for the park greenery. In this case study the P.V cells, piezoelectric cells pavement,
piezoelectric cells roads and biomass will be used as shown in
Table 6.
Total area of Energy-scape elements used has been calculated as
the following:





Piezoelectric Cells (Pavement): 20.58 * 10.51 = 216.296 m2
Piezoelectric Cells (Roads): 477.73 m
Biomass Energy: 2636.5255 m2
P.V: 1638.7426 m2 + 677.2768 = 2316 m2

The properties of Energy-scape elements used in the study area
are presented in Table 6. Table 6 measures the cost, area, energy
produced, lifetime, and annual maintenance fees concerning the
new Energy-scape system toward the daily electricity consumption of Family Park. A comparison has been made between the

Table 5
The electricity consumption in family park. Source: Family Park Maintenance department.
Year 2017
12 December
13 January
29 January
9 March
1 April
12 May
3 June
1 July
3 August
2 September
8 October
12 December

13 January
29 January
9 March
1 April
12 May
3 June
1 July
3 August
2 September
8 October
3 November
13 January

Bill amount

Total kw

Park s. kw

Park kw

75,187
30,741
83,429
49,734
97,928
52,205
111,248
137,497
171,983
140,919
147,157
75,187

245,720
87,662
275,033
155,206
326,593
166,521
240,000
307,262
393,295
314,890
330,635
245,720

182,307
48,655
188,388
87,995
197,253
100,147
135,606
170,152
231,438
212,489
259,540
182,307

63,413
39,007
86,645
67,211
129,34
66,374
104,39
137,11
161,86
102,401
71,095
63,413
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Table 6
The analysis of energy-scape elements in Family Park.
Energy-scape elements

Properties

PZ (p)/Paths
PZ (R)/Trail
Biomass/Designated
P.V/Amenities

Life time/year

Area

Cost ($)

Annual maintenance

Energy/day (kWh)

10–20
10–20
12–15
25

216.3
477.73
2679.9
2316

324,450
310524.5

$ 20
$ 20
$55
$ 85

43.26
764.368

energy consumption of Family Park and the energy produced from
using Energy-scape elements in order to study the efficiency of
using Energy-scape elements.
4. Results and analysis
The result section is presented in this paper in three phases;
phase one present the properties of Renewable energy devices.
Phase two present a relationship matrix which presents Energyscape elements by identifying the type of RE device that can be
integrated with landscape element. Finally phase three, is applying
Energy-scape elements in a study area and measure its efficiency.
4.1. Phase one
This phase represents a marketing survey for RE devices. The
data of Table 7 summarize the different properties of RE devices
such as P.V cells, small wind turbines, small hydropower system
and piezoelectric systems. The data provides the initial cost of
the device along with the accessories cost and the cost of annual
maintenance. Each device produce a different amount of energy
as shown in Table 7, this amount of energy is linked to the area
of the installed device along with its cost so if a double amount
of energy is needed from any device, therefore, the area and the
price will be calculated as doubled.
The results of Table 7 show that the initial cost of piezoelectric
cells are very high in comparison to the energy produce especially
piezoelectric cells for roads. While the annual maintenances of P.V
cells are higher than any other devices and that is due to the ducts
and the Egyptian weather, the initial cost of the small hydropower
is almost the same as the small wind turbines. Nevertheless, it produces more energy than the small wind turbines.
4.2. Phase two
Phase two presents the Energy-scape elements from integrating
landscape elements with RE devices. The results of the Energyscape elements are divided into 103 data subsets, corresponding
to 103 variables, which have occurred from integrating 5 landscape
elements divided into 40 sub elements, with 9 RE sources as shown

985,182

4168.8

in Fig. 4. Fig. 4 presents as well the ability of integrating landscape
elements with RE devices based on previous researches and projects it also presents the number of possibilities of integrating
landscape elements with RE devices. This will give several options
for architects and landscape designers to choose using one landscape element with different renewable devices.
Fig. 4 revealed that there are 88 Energy-scape elements can
be used in urban projects. P.V. cells is the heights integration
element and it can be integrated with 26 landscape elements.
Secondly, is the small wind turbines and geothermal; small wind
turbines can be integrated with 15 landscape elements while
geothermal integrates with 13 landscape elements but these
two types are depending on the availability of wind speed and
topography which is not available in all silts. Concentrated solar
thermal heat and solar thermal heat has the lowest integration
percentage because it can be integrated with only two landscape
elements.

4.3. Phase three
Phase three is an application in which we implement the
Energy-scape elements in an existing project (Family Park) and
observe the efficiency of these new elements. Landscape elements
are integrated with RE to create an Energy-scape element. This step
is a redesign phase that means that the price of landscape elements
is excluded from the total cost of Energy-scape element as shown
before in Table 6 because it has been paid and the price presented
in the table represents the price of the renewable device only.
The results of this phase have revealed that the Energy-scape
produce 4976.428 kWh while the park services consumed an
average of 5000 kW/day and the park consumed an average of
3000 kW/day. Since that the park works for 14 h daily form 9 am
to 11 pm, therefore the park services consumes 5000/14 =
357.14 kWh and the park’s consume 3000/14 = 214.286 kWh.
Therefore, the total consumption of Family Park = 357.14 kWh
+ 214.286 kWh = %71.426 kWh while the energy-scape system will
produce 4976.428 kWh as it has been calculated before in Table 6
meaning the Energy-scape elements produce eight times energy
more than the consumption of Family Park.

Table 7
Properties of renewable energy devices. Source: Moussa and Mahmoud [9].
Renewable energy properties

Cost

Energy produced
Area
Life time/Year

R.E Cost
Accessories

Maintenance /Year
Power
Energy/Day
Size
Weight

Renewable energy
P.V

Small wind turbines

Small hydro power
for water turbine

piezoelectric cells
(Roads)

piezoelectric cells
(Pavement)

$850
$840 Battery
$27 Inventor
$15 Cables
$85
0.3 kW
3.6 kWh
2 m2
26 kg
25

$1000
$150 Transformer
$10 Capacitor

$1000
$840 Battery
$27 Inventor
$30 Cables
$50
24–800 kW

$6500

$1500

$20
16 kWh

$20
2 kWh

a 0.4–1.1 m

10 m

10 m2

50

10–20

10–20

$20
0.3 kW
4.5 kWh
a1230 mm * 1090 mm
27 kg
20
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8

5

26

15

13

Trails

*

*

*

*

*

Path
Pavements
Footpath networks

*
*

*
*

*
*

*

*

*

*

*

*

*

*

*

Open space
Wooded area
Picnic area
Camping site
2- Designated
Pavilion
& Specific Use
Areas
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Fig. 4. Integration matrix. Source: Moussa and Mahmoud [9].

5. Conclusion
The research discussed the possibility of creating sustainable
project by replacing landscape elements with Energy-scape elements that is a combination of landscape elements with RE devices
and reducing the use of fossil fuel. This research has proved that

the use of Energy-scape elements is very useful and efficient
through comparing the energy consumption and the energy produced of Family Park which is located in one of the developing centuries (Cairo-Egypt) that is facing shortage there power supply. the
comparison revealed that using three Energy-scape elements, produced enough energy for the park services while using four
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Energy-scape elements produced more energy than the consumption of the study area (Family Park) and that can became an extra
income for a sustainable urban project, if the project starts to sell
this no stop energy production to the government, it will help in
reducing the energy demand form the governments which will
help with the developments of a major projects in the Third World
Countries that can’t be established due to the energy problem facing these undeveloped countries.

6. Future research
The future research agenda will necessarily include a focus on
Energy-scape elements which converge the quality of life and sustainability, like the study of ways of integrating energy-scape elements in every outdoor or indoor projects; also, studying how to
manufacture Energy-scape elements and how to enhance all the
architects and landscape architecture to use Energy-scape elements and the preservation of sustainable development.
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